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OUR RAILWAY SYSTEM. 

Nearly eight years have elapsed since Mr. Robert Stephenson, in his in- 
augural address to the Institute of Civil Engineers, summarised the rail- 
way progress of the United Kingdom, and dwelt, with all the power of a 
master mind, upon the principles by which railways should be regulated 
and should regulate themselves. Up to the end of 1854, as Mr. Stephen- 
son told us, the aggregate length of the railways opened for traffic in Great 
‘Britain measured 8054 miles—about the diameter of the globe, and nearly 
500 miles more than the united length of the chief rivers of Europe, the 
great highways of commerce before railroads were constructed. Between 
1854 and 1863 we added 3500 miles to this communication—the total 
length of the lines opened for traffic on January 1 last having been 11,551 
miles, of which 682 miles, or 1-6th per cent. of the whole, were opened 
only last year. Our railway system has, therefore, been increasing very 
rapidly since Mr. Stephenson wrote. Districts of the country have been 
traversed, and new localities penetrated, opening up important channels of 
communication, intercourse, and trade. In 1845 the railway system was 
thought to have been tolerably well developed as regarded the main chan- 
nels of communication, yet the number of passengers has increased in the 
following remarkable manner:— | Year. * Passengers. 

Year. Passengers. 149,757,000 

1845 .... ++» 33,791,000 ° 

850 .... e+e 72,864,000 ° 

1854 wesc er eestoseses « 111,206,000 ee eeeeteeewersens + 180,429,000 
Mr. Stephenson observed that the number of passengers had “‘ more than 
trebled itself in ten years;”’ had he happily survived until to-day he would 
have been able to remark a proportionate increase extending over double 
that period. The traffic of railways is, indeed, of continuous growth. It 
is affected only by the general prosperity of the country. The returns 
from it do not grow in proportion to the extension of trade, because com- 
petition necessitates some reduction of rates, and the natural tendency of 
a largely increased business is to induce concessions for the purpose of se- 
curing it. But the amount received by our railway companies for con- 
ducting the traffic of the country is a large and annually increasing amount. 
The total receipts of the railway companies from all sources have been— 

--£ 6,209,000 | 1860 .. «+++ £27,766,000 

«» 13,204,000 sees 28,565,000 

20,215,000 29,128,000 
25,743,000 

These are marvellous results, Under the old coach system it was as- 
sumed that ten passengers was the average number carried by acoach. To 
have provided for the transit of such a number of passengers as are now 
carried, at the ordinary rate of stage-coach traffic, no less than eighteen 
thousand coaches would have been required daily on our roads. The sav- 
ing to the nation by railway facilities may be estimated by simply consi- 
dering what would have been the cost of working 18,000 coaches daily 
throughout the year, against the amount at present received for passenger 
traffic by the railway companies, With respect to goods and minerals, it 
is obvious that without railway facilities 30,000,000 tons of merchandise 
and 63,000,000 tons of minerals could not have been carried at all. 

The capital of the public embarked in our railway companies appears 
now to exceed the enormous item of 450,000,0007. It is difficult to realise 
such a sum to the imagination. Noone ever possessed such an amount—no 
nation ever possessed it, or was ever able at once to raise it: 450,000,0002. 
is some seven or eight times the amount of the annual value of all the real 
property of Great Britain. It is more than one-half of that National Debt, 
the total of which we are always accustomed to fancy has reached the 
limit of the multiplication-table. But this four hundred and fifty millions 
of money—what does it represent ?—the comfort, the happiness, the pro- 
sperity—even in many cases the existence—of how many thousand families? 


Muxerat Trarric.—The value and importance of the mineral traffic 
now carried on by our railways is remarkably illustrated by a single fact. 
The whole coal supply of the metropolis in 1860 was 5,000,000 tons, of 
which 3,500,000 tons were seaborne, and 1,500,000 tons were brought by 
railway. But it appears that the minerals carried by the railways of the 
United Kingdom in the same year excecded 60,000,000 tons, or twelve 

, times the amount of all the coals consumed in London. Of course, under 
the head of mineral traffic is included a vast number of items besides coal, 
such as ironstone, copper ore, &c.; but still the great bulk of this enormous 
traffic must have been coal traffic. The effect upon the nation of this still 
rapidly increasing trade cannot be estimated too highly. 

In the course of the last Session of Parliament evidence was given before 

“the committee on the Beckenham, Lewes, and Brighton line of railway 
‘sowing that, within 30 miles of the metropolis (between East Grinstgad 
and Lewes), there is even now a large rural population in which coal is 
still unused. ‘ Their only fuel,” said the clergy and magistrates of the 
district, ‘‘ consists of roots of trees grubbed from the earth.” In other im- 
portant localities, up to within a very recent period, “a few scanty sticks 
gathered from a hedge” formed the only fuel of the labourers’ winter fire. 
A district in Ireland, not very far from Dublin, which, unfortunately, was 
void of turf, was so absolutely destitute of fuel until a railway penetrated 
it that it was impossible to maintain a stick in the parish. This paucity 
of fuel has been an abundant source of crime. Man has been described as 
“a cooking animal;” and, however little he may have to cook, fire is ab- 
solutely necessary for the purpose. In such a climate as ours warmth is 
as needful during the winter months as shelter. Without warmth there 
can be no comfort; indeed, chemically considered, warmth is an addition 
to the supply of food. The absence of fuel to supply this warmth was na- 
turally an incentive to crime. By bringing a supply of fuel within the 
reach of our remote populations, railways are, therefore, exercising a di- 
rectly beneficial influence on our social system. They are acting as ame- 
liorators of the human race, repressing crime by the best possible means— 
that of prevention. 

Nor is it alone in the carriage of coals to localities requiring them that 
the railroads are operating beneficially for the nation. They are opening 
out a number of new fields which, without them, could never have been 
developed. The Northomberland and Durham coal fields, being situate 
upon a seabroad, were, before railroads existed, the only available sources 
of supply, except for local purposes. But since railways have enabled us 
to obtain supplies of coals by inland —-’ sources of supply have 

nearly sevenfold. The Yorkshire, Derbyshire, and Nottingham- 
shire coal field, from which much larger supplies are now obtained, is es- 
timated to cover an area of 760 square miles, and the coal field of Glamor- 
ganshire, from which coals are now supplied so largely for steam purposes 





and exportation, covers an area of 906 square miles. The railways are, in 
fact, now supplying the interior of England from 2875 square miles of coal 
field, as against 460 square miles, which is the extent of the coal field in 
Northumberland and Durham. ‘The following coal fields have all been 


opened to the consumer by railway enterprise:— Square miles. 
The Yorkshire coal field, including the Derbyshire and Nottinghamshire flelds .. 

The South Wales (Giamorganshire) coal fleld ......++seeeseeee rTTittiitit tt 

The Lancashire coal field ° . 

The Somersetshire coal field 

The South Staffordshire coal field. 

The North Staffordshire coal field..... eresece * 

The North Wales (Denbighshire and Flintshire) coal field 

The Gloucestershire (Dean Forest) coal field .....+.++++ Coerecereccoeceees eoece 

The Warwickshire coal field .... 

The C Whiteh oe 
The Shropshire (Coalbrookdale) coal fleld ... 
The Leicestershire coal field ......+ eccces seeeecce Sereececcccccesees eeeeeeeee 

The Forest of Wyre coal field (not fully explored). 

Mr. Charles Capper, ia his admirable work on the “ Port and Trade of 
London,” gives the following account of the produce of these several 
sources of supply: — 

The coals brought to London by sea come almost exclusively from the great north- 
coast coal fields of Northumberland and Durham, The south coast of England has also 
been, for the most part, hitherto supplied with these coals. The coals of Cumberland 
are chiefly exported to Ireland; those of Lancashire are mostly used in the manufac- 
tories of the district, except the canal coals from the collieries near Wigan, which have 
recently been sent to London by railway. Coals from the Derbyshire, Nottinghamshire, 
and Yorkshire coal flelds, especially those from Clay Cross, in the first, and Barnsley in 
the latter mentioned county, have during the last ten or twelve years come into very 
large consumption in London, where they are received by railway. The North Stafford- 
shire coal, which is by no means fully worked, is used in the Potteries, and the South 
Staffordshire in the iron manufacture. The Leicestershire and Warwickshire coals are 
coming into use in London, and are largely consumed in the counties to the uorth-west 
of the metropolis. The Somersetshire coals, worked in the neighbourhood of Radstock, 
form a valuable supply for the western and south-western counties, and will be more 
largely used when the district is more developed. The coals of Denbighshire, better 
known as Ruabon coals, are brought in some quantities to London by the Great Western 
Railway. The coals of South Wales, which is the largest fleld of all, are less generally 
known in the metropolis than almost any other. They are largely used on the spot in 
the iron manufacture carried on at Merthyr Tydvil, Ebbw Vale, &c., and in the copper 
smelting-works at Swansea, Some of the coals of this district, being semi-bituminous, 
bave been pronounced the best in England for the purposes of marine steam-engines, and 
ure, therefore, largely carried from Cardiff to London, Liverpool, Southampton, Ports- 
moath, and elsewhere, for the purposes of navigation. The quantity of coal in the South 
Wales coal field is immense. It is calculated that there are 16,000,000,000 tons of coal 
lying within reach. The quantity worked here in 1859 was 9,500,000 tens. Taking the 
production of futare years at 10,000,000, the above-estimated supply would last for 
1600 years to come. 

The magnitude of the coal trade now conducted by the railway compa- 
nies may be further illustrated by the fact that the whole quantity of coal 
exported annually from England to all the countries of the world is less 
than 8,000,000 tons, whilst the mineral traffic of the railways in 1863 ex- 
ceeded 63,000,000 tons. Taking an average of 10s. per ton as the value 
of this coal when put into the trucks, we have 31,500,000/. as the prime 
cost of the article conveyed. The gross receipt from mineral traffic in 1863 
was 4,957,406/., or an average of 1s. 63d. perton. Under proper arrange- 
ments it may be a question whether much of this mineral traffic could not 
be conducted at less rates than at present. Dut these proper arrangements 
of course include the construction of lines of road at much less cost than 
those on which the traffic is at present conducted. 

The mineral traffic of railroads, large as it appears to be, is, probably, 
at present only in its infancy. Considerable fortunes have been, and are 
still in course of being made, in connection with it. And the field is so 
vast and so tempting that it cannot be doubted that with additional faci- 
lities additional capital and enterprise would be employed to develope the 
railway coal traffic of England. 











A VISIT TO THE ZINC SMELTING-WORKS NEAR 
AIX-LA-CHAPELLE. 
SILESIAN METHOD OF REDUCING THE ORES OF ZINC. 
On the opposing sides of the narrow valley of the Munsterbush, about 
a mile from Stolberg Station, on the Aix-la-Chapelle and Cologne Rail- 
way, are two vast establishments for the reduction of the ores of zinc to 


marketable metal. A cloud of white fumes hangs above them all the week, 
and, as the condition of the atmosphere may happen to vary, rises in per- 
pendicular columns toward the sky, or trails along the surface of the flelds 
for many hundred yards, poisoning, as the peasants tell you with woeful 
countenances, all the cultivated plants that grow in its path. During the 
Sabbath this massive cloud melts away, and the bright sun falls strangely 
across the withered gardens, but still fleeces of frothy fumes fall from the 
mouths of the higher chimneys, proving that the great establishments only 
slumber to awaken into fuller activity on the morrow. On Monday morn- 
ing we visit the westernmost furnace, to look with some care into the vari- 
ous succeeding processes employed, for here the zinc manufacture is car- 
ried to as high perfection as anywhere in this zinc-making country. The 
cloud of smokes has ascended high into the calm atmosphere, reddening the 
sun like the vapour from a voleano, The workmen are going to their la- 
bour with clean faces for once in the week, and heavy Flemish horses are 
drawing two-wheeled carts, laden with coal, from mines in the valley, over 
the well-paved road, to store-houses among the tall chimneys at the hill 
top. Passing through narrow streets, lined with the houses of miners and 
smelters, between which are wedged sooty blacksmiths’ shops and small 
stores for dealers in cheap wares, and by the iowering chimney of a coal 
mine, we arrive at the furnace of the Eschweiler Company, a series of low, 
but extensive, buildings enclosing a rectangular yard some 400 or 500 ft. 
on the sides. Glancing around, it is easy to recognise the laboratory, where 
the — of ores and products are made; the department where clay is 
prepared, and the muffles and fire-brick manufactured; the roasting-house 
and the mill for grinding the raw ores to a powder, and, larger than all, 
the building for reducing the ores in which the furnaces are collected—a 
vast low tile-covered structure, 500 ft. long and 58 ft. wide. In addition 
to these, there are builings that serve to store ore, clay, and fuel in, anda 
smokey structure at the corner that serves for an office. Here we meet 
with the various officers, deliver our letter of introduction, and enter our 
name in the strangers’ book, where are already two American names, and 
those of several Englishmen, among whici the firm hand of Vivian, the 

t copper, zinc, and silver smelter, at Swansea, is conspicuous. The 
chief smelter kindly acting as guide, we pass from building to building, 
examining without restraint every process. First, to the large rectangu- 
lar yard, where the ores, as received from the mines, are stored, surrounded 





is formed by grinding and washing, and are piled in long pyramidal heaps 
5 or 6 feet high. A thin bath of lime-cream has been thrown over them, 
which, consolidating into a hard scale, secures them against the action ot 
the wind. In the side of each pile is stuck a small tablet, upon which is 
written the quantity, origin, and, when assays have been made, the con- 
stituents of the ore of which it is composed. 

The larger quantity in store is blende, or sulphide in an unroasted con- 
dition, as brought from the various mines of lead and other minerals alon 
the banks of the Rhine. The Eifel and the Westerwald have contribu 
their quota, and we recognise some of our old friends among the minerals 
from Siegen in Westphalia. There is astnall pile from Spain—-a carbonate 
and some poor lead-holding mineral from the vicinity of Stolberg. At one 
time some American calamine was sent them, but it was so poorly sifted, 
sorted, and washed, that they could not work it profitably. The blende, 
when brought to the furnace in large pieces, is first subjected to a complete 
grinding by passing it between revolving rollers. ‘These rollers are ar- 
ranged in two pairs, so that the coarser pieces are crushed in the first set, 
and all the ore that passes the second set of rolls and screens, is ground to 
a powder fine enough to roast greeny. A steam-engine of 12-horse 
power moves rolls and screens. ‘The powdered blende now comes to the 
roasting-house. Here 12 or 14 furnaces are employed converting the pow- 
dered sulphide of zinc into an oxide by subjecting it to an oxidising roast- 
ing. The furnaces are about 26 feet long, of the double-heathed reverbe- 
ratory sort. The flame issuing from a common fireplace strikes along the 
lower hearth to the farther end, where it rises up and comes back, spread- 
ing over the upper hearth to a point above that from which it started, 
where it makes its exit through a chimney about 50 feet high, which is 
built for about 40 feet at its upper end of heavy jointed clay tubes. The 
ore, brought from the yard in barrows, is wheeled to the top of the furnace 
by a movable bridge, in charges of about 1200lbs. It is piled here, and 
when the proper time arrives for charging, is thrown by a hole in the arch 
upon the upper hearth above the fireplace. It is here spread, and allowed 
to heat for six or seven hours; then it is moved 5 or 6 feet further toward 
the hinder part of the furnace, and again allowed to remain six or seven 
hours, subject to the action of the flames; it is then moved again, until 
thrown upon the lower hearth, and moved by stages to the fire-bridge. 
This it reaches after six removals and intermediate roastings of six or seven 
hours, until, at the end of 36 to 42 hours, it is ready to be drawn out as a 
yellow or brown powder, containing, as the case may be, from 1 to 14 per 
cent. of sulphur. This powder, in which the zinc exists as an oxide, is 
now deemed ready for charging into the crucibles for reduction, and ig 
transported into the smelting department. 

This building, the most extensive belonging to the establisment, occu- 
pies the eastern side of the rectangular yard. It consists of a single apart- 
ment, with numerous doors at the ends and sides. On one side are large 
coal piles, which are connected with various parts of the interior by a many- 
branched railway. At one end the cinder heap extends in a long cmheab- 
ment toward the valley. A railway from the interior is laid along its sum- 
mit, and dusty cars continually transport the waste materials to the utter- 
most end. Upon entering the building the visitor has before him a vista 
of furnaces, extending onward until lost in the cloud of white fumes that 
fills the whole building. We enter at the hour devoted to clearing out and 
re-filling the muffles, and witness a scene of activity such as only existe at 
establishments using the Silesian method of reduction during five hours of 
the 24. There are 36 furnaces, containing 928 retorts, in this building. 
With but few exceptions, one furnace is but a counterpart of another. We 
will pass around through the dense cloud, which consists chiefly of the oxide 
of zinc—that substance which the old chemists knew as “ philosopher’s 
wool,” and which is formed by the vapours of metallic zinc coming into 
contact with the atmosphere, taking on oxygen, and floating off as a fine 
powder. Atevery furnace, as we walk forward, we find three men; they 
are all very busy before the hot fires and glowing cinders, and some are 
naked to the waist, and streams of perspiration roll down their cheeks and 
sides. The uliar white and greenish flame produced when zinc is 
burned, and the scarlet glow of the coal when seen through this flame, have 
at times all the striking effect of a pyrotechnic exhibition. At several of 
the furnaces a new muffle is being put in; for since a muffle lasts but 60 
day, and there are nearly 1000 in activity here, an average of 16 to 18 
must be renewed each morning. Sometimes a muffle has cracked, and a 
lambent flame is spouting out into the midst of the red coal flames of the 
farnace. This must be closed, if possible, and workmen are plastering the 
white hot vessel with clay by means of long iron paddles. But it is very 
rarely that this can be effectually accomplished, and when a mufile begins 
to leak it is usually deemed lost. In one corner a furnace built on the Bel- 
gian plan stands idle, it not having been found to equal the Silesian fur- 
nace, already in lerge use. In another, some experiments are being tried 
in purifying fine-grained zinc by fusing it with lead. 

At length we complete our journey, and pause before one of the newest 
furnaces, which is just receiving the first attentions of the workmen, after 
some 20 hours inactivity. It is a furnace containing 30 muffles, 15 ran 
on each side of a strong coal fire, one end toward the canal in which the 
fire is burning, the other towards the side of the furnace and the 
in which the workmen stand. The flames striking against the arch, which 
forms the covering of the whole apparatus, are thrown downward upon the 
ranges of muffles, and they are kept at ahigh white heat. Each muffle, or 
retort, is shaped like a huge thin hollow brick, about 5 feet long, 2 feet 
high, and 10 in. broad. The end towards the exterior of the furnace ig 
left open, but after the muffle has been placed in the furnace, this end ig 
built up with plates of clay, leaving two apertures—one below, from which 
the refuse can be drawn; the other above, into which is inserted a clay 
tube, through which the vapours of the reduced zinc distil. When the 
muffle is put into the furnace the lower hole is closed with a clay plate, and 
the charge is inserted through the upper — by means of a 
scoop, or spoon. This charge consists of powdered ore and common bitu- 
minous stone coal, mixed in the proportion of about three by weight of 
the former to one of the latter. The charge consists of about 1265 Ibs., and 
the ore used produces from 20 to 30 per cent. of metallic zinc, while the 
proportion lost is even greater than this. The zinc begins to distil over 
in about half an hour, and coming into the tube, where a moderately 
cool temperature is maintained, it is condensed to a fluid, and drops into 
an iron pan prepared for it below. The heat is continued on this c 
for 24 hours, when a new charge is introduced, and the operation continues. 

The Belgian plan of producing metallic zine from its ores is less popu- 
lar in this part of Belgium than what we have above described as the Sile- 





by cordon of factories, farnaces, and store-houses; they are secure from 
disturbance, They are nearly all in the condition of fine powder, such as | 


sian system. The Belgian plan is in sé in this country at Bethlehem, 
It reauires less fuel but more muffles per hundred weight of zinc produced, 
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The following comparison of the two methods, made some years ago, will 
serve to show the cost in Belgiam of producing the indispensable metal, 
which we import in such large quantities, and at thesame time gives an 
idea of the comparative value of the two systems, when employed under 


the circumstances existing in the region about Aix la Chapelle, In re- 
ducing 2000 lbs. of calamine the cost was:— 
By the Silesian plan. By the Belgian plan. 
For mufiles, or retorts ...... ccccccee BO 1B ccecccscccceecGSl 78 
For bricks, iron, steel, tools, &c....... 0 43 «2... eccceseee 1 30 
FOF COR) .cccccsssccsccccccccccscccs 4 OB ccccsecccccess 3 OD 
For Wages....se+sees pcaccsccenentes © GREE Plosvecees 8 a @ 


which shows an advantage of $1 82 on the side of tke Silesian plan. 

In the above calculation coal is reckoned at $2 20 per ton, and yet, at 
this low price, it will be seen rhat the fuel is the main item of cost in the 
reduction of zinc—a fact which shows the importance of locating a zinc 
furnace in the immediate vicinity of large and easily -wrought deposits of 
coal; a fact which one day will cause zinc ores to be imported from less- 
favoured lands to our own inexhaustible and accessible Pennysylvanian 
coal fields, here to be reduced to the metallic form. 

— United States Railroad and Mining Register. 





MINING AND SMELTING IN AUSTRIA—No. I. 


TO THE EDITOR OF THE MINING JOURNAL, 


Sir,—The mining operations carried on in Austria have, with the in- 
crease of financial tacilities, the stimulus that has been given to manufac- 
turing operations, and the introduction of late years of a large amount of 
English machinery for mining and metallurgic purposes, reached a point 
of development which is calculated to draw to them more attention in this 


country than they have yet received. Austria, unlike Russia, has made 
little effort to invite the investment of foreign capital in mining works; and, indeed, 
the remoteness of most of her great mines, even from her own capital, has discouraged 
Doth interest and enquiry, The civil disturbances in Hungary, one of the most promis- 
ing of mining regions, have had their effect in diverting enterpriseand capital. Yet the 
number of the mines, on a large and small scale, in which working is going on is sur- 
prising, and suggests the large amvunt of loss accruing from disassociated effort. Only 
& fraction of the Austrian mines are at present worked on the scale their returns would 
justify. Since 1852 the works at various mines and furnaces, which were carried on 
by different companies, have been bined, with fa results. The reduction- 
Works and rolling-mills have not unfreq ly a separate ow hip from that of the 
mines on the products of which they operate, but the amalgamation of the more import- 
ant of these is evidently not far distant. Great distances and tedious, and therefore 
costly, transport between the great mines and the centres of manufacturing industry are 
the diMiculties at present to be contended with. But farther rich discoveries in the 
neighbourhood of new |ines of railway are taking place; iron, lead, and silver crop out 
of valleys and plains, and on the tops of hills, where not a single pick has yet made its 
mark; and in the bars and shoals of numerous rivers and streams are deposits of crumbled 
tin, which would well repay the working. A sufficient number of labourers, gifted with 
natural aptitude for mining, is always at command. 

Tocommence with Austrian gold and silver mining. This is chiefly carried on In 
Hungary and Tran-ylvania. One of the most successful gold mines is at Saltsburg, in 
the chain of mountains which traverse the country from east to wast. At Felsobanga, 
in Transylvania, is a gold mine worked with great success, the ore of which is an auri- 
ferous sulphuret of silver in a species of jasper vein. Most of the rivers of Hungary 
contain gold. The river Moros has an auriferous sand deposited between two beds, 
neither of which have a particle of gold. The chief localities in Austria, and, indeed, in 
Europe, for mines of gold and auriferous sand are Shemnitzand Cremnitz, in Hungary. 
The gold of Sb itz is led by silver-lead and iron pyrites; the matrix is 
quartz, In Transylvania the gold mine of Nagyog is remarkable for gold combined 
with native tellarium. At the chief argentiferous iron and copper mines a method of 
extracting the silver by warm water has succeeded to the process of amalgamation. 
As s00n as the powdered sulphide of copper and iron ore containing silver has passed, in 
& reverbatory furnace, into the condition of oxides, and the silver has just become a sul- 
phate without losing its sulphuric acid, the process is arrested, and a mass of sil- 
ver is obtained soluble in water, the rest of the ore being mainly insoluble. The pro- 
cess of lixiviation and precipitation is conducted in a series of tubs, in which hot water 
is the solvent, This water flows off intoa reservoir where, after resting awhile, alarge 
portion of thesliver is deposited ; the remaining water is now filtered off into a series of 
tubs on different levels, until, finally, all the silver is precipitated. Eight or ten days 
is given to the operation, when hydrochloric acid is employed asa purifier to lay hold of 
any mineral alloy in the deposit, such as oxideof copper. At some mines concentrated 
cupreous furnace products, containing silver are treated in the same way, with the dif- 
ference of employing hot brine instead of water. In amalgamation, which in many lo- 
calities is carried on, the sulphide having been converted into chloride of silver by roast- 
ing, this is mixed with mercury and some fragments of wrought-iron, and placed in re- 
volving casks, The mass is kept in motion for about 20 hours—150 tons of mineral may 
thus be treated in 14 days, Every 5 tons requires 15 lbs. of metallic iron and 2 Ibs. 
12 ozs. of mercury. The silver produce of Austria may be set down at 150,000 Ibs. ; 
fourteen years since the yield was 87,000 Ibs., which hardly exceeds that of 1845. The 
most valuable ore is a sulphuret of silver, in the mines of Shemnitz and Cremnitz, in 
Hungary, and Freyberg, in Saxony, where it is obtained in sufficient quantity to allow 
of working. The largest mines of argentiferous galena are those of Bleiberg and the 
neighbouring localities in Carinthia, where it is worked out from transition or monntain 
limestone, Freisiritz, and other places in Styria, where, as in Freyberg, itis presented in 
voins of clay-slate. 

The produce of the Austrian lead mines is not less than 12,000 tons perannum, The 
lodes in mines, both old and new, have been followed most perseveringly to immense 
lengths. Great sagacity is shown by the miner in striking again a vein that has 
dwindled away altogether, or struck off at some tangent. The lead mines where the 
most extensive works are carried on open out on the sides of hills, where the adit serves 
as a water-course. Much of the excavation is done by hand, pickaxe, and iron wedge; 
but gunpowder is also in constant use. A level is driven right and left in the lode, and 
the broken ore is conveyed by buckets to the surface. The main difficulty has been to 
keep the levels free from water. The pumping-engines of the Austrian mines frequently 
prove unequal to thetask. A large number of English engines, of the Cornish type, have 
been recently imported. Unless the engines stationed at many of the lead and copper 
mines worked night and day they would be flooded. 

Of the Austrian iron mines which claim the first attention is the great depdt of ore in 
the Mountain of Erzberg, between Eizener and Vordenberg, in Styria, from which the 
celebrated Styrian steel is manufactured. On the north and west side of this mountain 
rests a vast formation of sparry tron, constantly in course of crumbling, and precipitating 
from time to time immense masses on the plain below, a serviceable and economic provision 
for the neighbouring smelters. More than 2000 men are employed on this mountain. 
Much labour is expended in affording support, from the crumbly character of the forma- 
tion, for the approaches to the embedded ore. Where gunpowder cannot with safety be 
introduced, fires are kindled against the sides of the mine, to make easier the process of 
detachment, The expense of working, viewed in connection with the abundant yield, is 
very trifling. The ore presents itself in beautiful brown, silky laminm, and is much of 
the same characteras that of the Bannat of Temeswar,in Hungary. As one emerges from 
the green level of the plains, this mountain rises in view like the bold and sterile ram- 
part of some burnt upland, scarred on its face by the attacks of time, and the incessant 
labours of the miners, and pierced by arched corridors, the entrances to which appear 
unscaleable, The amount of rough travel daily undergone by the miners is almost 
unimaginable. Masses of iron pyrites, embedded in indurated slate or shale, are worked 
in Hungary and Bohemt A mi fron ore is worked to some extent in the range 
of mountains that separate Austria from the Tyrol. At Amberg, in Bavaria, and inthe 
iron mines of Hebeck, near Zbirow, in Bohemia, the ore is brown, and much injured by 
phosphoric acid, Its effect on the workmen, the acid taking the form of an exhalation, 
is very injurious, 

Pyritous copper ore is the most abundant; it is found of immense thickness, accom- 
panied by native copper, and yields all the varieties of arsenate of copper. It presents 
itself in limestone, in nearly perpendicular beds, and yields all varieties of arsenate of 

per. The small size of the ore seams at many of the mines, seldom exceeding 11% ft. 
in thickness, renders the working arduous, In obtaining the copper, which presents 
itself as finely disseminated particles of the various su!phides, it it necessary for the 
miners to lic on their sides. Owing to the large proportion of silver in these bituminous 
scams, which are stratified like coal and slate, the fusion is easily and economically 
effected. The proportion of silver is usually \% Ib. for every 100 Ibs. of copper schist. 
In burning the ores, care is taken not todrive off too much sulphur, The burning takes 
place usually on some high natural elevation; the foundation is of dried bundles of brush- 
Wood, so arranged as to admit air to the centre of the heap, which is piled to a height 
varying from 7 to 10 ft., and a breadth of 30 to 40 ft.,and a varying length according to 
the amount of ore, which is from 300 to 900 tons. The operation takes place in winter, 
as the blocks barn better when thawing gradually. Copper is produced in two forms 
—disces, adapted to casting, alloys, &c.; and refined copper, highly malleable, and pre- 
pared for market in ingots. To form rosettes, the bHster copper is placed on a smal! 
German hearth, usually in quantities of 5 cwts., and covered with charcoal; a blast of 
air is then driven in, and is gradually strengther.4, until the impurities can be sepa- 
rated as scorim, or driven off as fames. The procer tlasts from four to five hours, and 
leaves the copper churged only with a considerable amount of suboxide. The depth of 
the colour of the fluid determines the amount of oxidation. The discs, usually three, are 
obtained by throwing successively cold water on the surface after the charge has been 
withdrawn. To produce copper with the malleability known as tough pitch, it is placed 
in quantities of 8 tons, on an inclined hearth, which instead of an arrangement for tap- 
Ping, out of which the liquid metal may be ladled. The whole is then subjected toa 
atrong heat, the slag being skimmed as it gathers,and the disight decreased, until with 
the admission of air, from numerous apertures suddenly opened, the oxidising process 
commences. To reduce the suboxide to metallic copper when a large quantity is In so- 
lation, the dry copper is covered with a layer of anthracite or charcoal, and a green 
branch of oak cr birch is thrast in, which evolves gases, which produces sufficient com- 
motion to bring the ore in half an hour In contact with the anthracite or charcoal on the 
surface. To ccucentrate the copper in a rich sulphide or coarse metal, the burnt schist 
is placed in af:rnace in which the blast employed, and forced in with a powerful pres- 
sure, is 370° F.br. In front of the furnace, hollowed in a bed ofa mixture of clay and 
coke powder, ars two basins, in which the slag ore and coarse metal run. To consume 
the bitumen in the schist takes from two and a half to four months; a strong wind, in- 
creasing the {tensity of the heat, will hasten the operation, but in this case a solid 
mass, difficult to loosen, is apt to be formed, and the ore parts with so much sulphur as 
to require the biending of a highly sulphurised ore inthe next smelting. Boards or small 
coal on the windward side are sometimes used as a protection against this casualty. 
The unique regularity of the cupreous deposits, and of the value and character of the ore 
in the chief mines of Hungary are remarkabie,and have the advantage of requiring little 
variation in treatment. 

Ebrenfrie lers lorf, in Saxony, and Schlaggenwald and Zinnwald, in Bohemia, are famous 
for their tin mines. The tin occurs in the rock disseminated in minute veins, and the 
whole mass must be pounded before it can be smelted. Upwards of 1000 tons of tin, 
amounting in valae to 75,000/., is annually prodaced. The pyramidal tin ore is princi- 
pally brown and black, and the ore commonly yields from 60 to 70 per cent. of the pure 
metal. The oxide of tin is met in veins traversing granite, gneiss, and mica slate, and 
eccurs crystallised or fibrous, but rarely massive. The tin of Bohemia is compared to 
that of Cornwall, as the iron of Styria is to that of Sweden. The tin usually is accom- 
panied by copper, and nearer the surface. Many of the abandoned tin mines of the Ro- 
mans have thus yielded, on farther working, rich stores of copper to modern miners. The 
alluvial debris of tin is found in the beds of numerous streams, and on being separated 
by washing has often yielded 70 per cent.; in some instances accompanied by veins of 
native gold. Native tin, ina state of oxide, or regularly crystallised, is roasted 














treated in a flux to reduce the metals. After being roasted, it fuses readily with three 
times its weight of black Hux, with a little decrepitation; the process is alded by the 
introduction of martate of soda. At Kopnick,in Transyivania, and Chemnitz, in Hun- 


gary, tin #.companies copper pyrites, and is worked as an ore of copper—occasionally, 


also, for the silver it contains. Cc. 








CANNOCK CHASE, AND ITS COAL MINES—No. V. 


BY WILLIAM MOLYNEUX. 


The Hednesford Colliery, as it is now known, originated with Messrs. 
Webb and Poxon, who sunk a small shaft to the 7-foot coal, and worked 
it at a depth of 48 feet from the surface. Some time afterwards, Messrs. 
Piggott and Co. became the proprietors, and in 1859 had extended a pair 
of shafts to the Brooch and Second coal, to which, so far, their operations 
have been confined. These two shafts are about 60 yards apart, and the 
sections they exhibit illustrate, in an interesting manner, the lithological 
diversity of the coal-bearing strata in the different localities of this impor- 
tant district. The shafts are on the line of dip which is here east-north- 
east, and as proved by the sinkings at an inclination of 1 in 90, They 
pierce ten seam of coal most of which, with the exception of those now in 
work, are thin and unimportant, the Brooch coal, 4 feet 2 inches thick, 
lying at a depth of 213 feet 4 inches, in the west pit, and 215 feet in the 
other ; the succeeding, or Second coal, of 4 feet, being respectively 
852 feet 9 inches and 354 feet 5 inches. The Brooch coal is used princi- 
pally for domestic, the Second for furnace purposes, for which they are 
well adapted. No efforts have as yet been made to reach the deeper and 
better coals—the deep coal of the more southern parts of the field, with 
its accompanying ironstones, which, beyond a doubt, lie at no considerable 
depth below. 

The Hednesford Pits are situated at the western extremity of a swell- 
ing hill, the northern face of which, as noticed before, forms the outcrop of 
from ten to twelve seams of coal and numerous lean beds of ironstone, es- 
pecially at a point exposed by the railway cutting near the Cannel Pit 
field. The highest point of this hill is occupied by a farm, called Cooper’s 
Lodge, adjoining which a well has been sunk through a bed of coal 4 feet 
thick, and at a depth of 14 feet from the surface. ‘This is the top coal of 
the range, and lies, as seen by its outcrop in the field below, some 20 or 
30 feet above that of the locally well-known Cannel coal. This last seam, 
worked in later times exclusively for private use, varies from 1 to 2 feet 
in thickness, dips to the west, and is much broken up by faults. Between 
this point, therefore, and the Hednesford sinkings it is evident, from the 
trough-like position of the strata, that a general dislocation of the mea- 
sures has taken place, by which the beds on the west side have been 
thrown up and denuded; and there is every reason to conclude that 
throughout the whole distance from Hednesford to Radmore disturbing 
agencies have produced an enlarged series of fractures, which, in many 
instances, will be found detrimental to the success of ordinary mining. 
On the north side of this fault or outcrop, however, taking in the stretch 
of level between the Rawnsley and Castle hills, the rocks retain much 
more of their normal position, being nearly horizontal, and showing but 
little of disturbance or irregularity. It was over this area, which includes 
the Old Park and the New Hayes, that the old Beaudesert Collieries 
were dotted, and it is here that the most productive beds of this portion of 
the field are yet to be found. 

So far as can be ascertained, none of the old shafts exceeded a depth of 
105 feet, but they penetrated no less than seven different seams of coal; 
and when the former workings were abandoned a considerable portion of 
the area alluded to was still untouched. At 75 ft.the Smut coal, of from 
4 to 5 ft., was worked, and at 30 ft. deeper another seam of 3 ft. 6 in., 
which was the best, and commanded the readiest sale, the potteries taking 
all that could be had in preference to any other. When the order was 
given for the discontinuance of these works headings had been driven for 
a distance of 150 yards in the deeper coal, beneath the New Hayes, but 
not a single load of the mineral thus laid open was, in consequence, brought 
to bank. Ihave been told by a very old man, who, asa collier, gleefully re- 
members the amount of beer ordinarily consumed by him at these pits many 
years before the advent of the present century, that at 66 ft. below the deepest 
coal then worked, and consequently 171 ft. from the surface, the deep coal 
of 4 ft. 6 in. was reached in boriog by a man named Edward Hand, but no 
efforts were ever made to work the valuable bed which lay at a depth so 
convenient and accessible. ‘The same authority also stated that he remem- 
bered his father — of Riley’s Mine being worked under the name of 
** Duffer’s coal,’”’ but that it was little cared for in comparison with the coal 
of the New Hayes. A very good coal, called the Waterloo coal, 5 ft. thick, 
was also opened up, at a depth of 24 ft., at Hazel Slade, under the Rauns- 
ley hills, and adjoining Bentley Brook, but the pit was filled in soon after 
the coal was won by Lord Anglesey’s directions. One of the pits was sunk 
to 66 ft., and on one occasion a lad fell into it, but in his descent the smock- 
frock he wore became inflated, and thereby saved his life. 

It was hinted in a former paper that there was every probability of coal 
being found at a workable depth on the east side of the great fault which 
brings in the New Red Sandstone. At the present time experimental bor- 
ings are in progress at Brereton, through the Red Mar! and Keuper beds, 
with the view of settling this important question, so far as it concerns the 
immediate district. ‘The particulars of these borings will at some future 
time be made public, but it may be stated that the downthrow of the coal- 
measure rocks at this point is by no means so great as the character of the 
surface would appear to indicate. Several years ago similar experiments 
were made in a field adjoining the rolling-mill pool, near Rugeley, by Lord 
Lichfield, from which it is evident that the coal measures of the eastern 
margin of the fault extend north from Brereton some little distance, at least, 
beyond the supposed boundary line of the carboniferous rocks of this par- 
ticular locality. How far this extension exists within the reach of human 
efforts is not easy to decide, but the few facts already established lead to 
the inference that the boundary of this coal field passes northwards far be- 
yond the swelling and picturesque hills which constitute the northern and 
western limits of Cannock Chase. . 

The rolling-mill borings give a section of 418 ft. of the Keuper and Bun- 
ter beds, followed by red marls, sandstones, black shales, and ironstones, 
to a total depth of 612 ft. from the surface. At 545 ft. a bed of coal 13 in. 
thick was met with, reposing on a bed of fire-clay of 1 ft., succeeded by 
alternations of blue bands and other characteristic measures. At this depth 
the borings ceased, but it is to be regretted that « little more perseverance 
was not exercised in their management. 








MINING IN IRELAND—No. XI. 


[FROM OUR CORRESPONDENT IN THE COUNTY OF CORK.] 


Tue Scuutt District.—For some time past there has been but little 
doing in Mount Gabriel Mine, in which there are several large and pro- 
mising copper lodes; and although the mine has been partially opened in 
several places on the different lodes, the greatest perpendicular depth yet 
reachxi does not exceed 10 fms. from surface. Still these superficial 
workings, I am informed, have produced upwards af 5007. worth of cop- 
per ore. This mine has been recently inspected by a well-known and 
highly respectable and intelligent mine agent—Capt. Henry James, of 
Redruth, Cornwall. I have been favoured with a copy of his report, from 
which I make the following extracts:— 

“The stratum in which the lodes are embedded is a t schist, near the surface, 
and standing nearly perpendicular, which created in me a very unfavourable impression 
at first; but after examining the lode and strata at a greater depth, I found a great 
change in both, the schist becoming much softer, and dips at about the same angle as 
the lodes, and my opinion is that when the lodes pass into this lower stratum they will 
become productive. There are four east and west lodes, which have been partially ex- 
plored, all of which near the surface produce copper ore, and as they go west they ap- 
pear to come together at a point near the great cross-course, which can easily be traced 





| for several miles from Cape Cleer northwards, through the gap of Mount Gabriel to 


Bantry Bay. I find by a survey made by Capt. W. Thomas, of the Schull Bay Mine, 
that by going back to the foot of the mountain 75 fms. an adit can be brought in 25 fms. 
deep. I certainly should recommen.! this to be done at once, and at the same time that 
a shaft be sunk from surface to meet the point where the adit will take thelode, This 
work will probably cost altogether nearly 10007.; and I fally expect in carrying out 
this work—the sinking of the shaft 25 fms. deep—that sufficient copper will be raised to 
meet the whole expense of both the driving and the sinking, and will lay open copper 
ground that will leave a profit in the taking away after the shaft and the adit are com- 
municated. This I believe to be the best plan of operations for thoroughly developing 
this mining property ; and I do not hesitate a moment to recommend you to subscribe 
the above-named capital to carry it out. The produce of the copper is very good, as you 
will see by the assay made to-day —No. 1, selected specimen, 5444 per cent.; No. 2, 
ordinary specimen from the lode, 24 per cent. A large quantity of the carbonate of cop- 
per is also found in the joints of the killas,and also in the lode, a little distance off from 
the richest part of the copper runs; this will make a produce of about 4 percent. It 
appears that some one interested in the mine fancied that by stamping and washing the 
carbonates he would be able to raise the produce, but in this, as a matter of course, he 
was mistaken.” 


The following are extracts from numerous reports of the late agent: — 


“We have a good lode discovered, and for want of more men we cannot break it. 
There is a large pile of ore at surface, in a rough state, waiting to be dressed, and very 











few young mines present such prospects, with so little outlay. The lode is ‘rom 9 to 10 


| feet wide, composed of elvan, spar, light killas, carbonate of copper, and quartz, mixed 
| with ore throughout, also containing branches of rich silver ore, from 2 to 4 in. wide. 
The deeper we are getting the more solid the ore is, and the more abundant. We ought 
to get 10,000/. for this mine, having the value in sight. It is a great pity there is not 
machinery on the mine toretarn the hundreds of tons of ore stuff, and dispense with costly 
hand labour. We are now raising splendid ore, and the mine is extolled in the district 
very much. It is the opinion of everyone here that it will make a good mine, and I am 
persuaded that my opinion will yet prove true, that this will make a rich mine, ff vi- 
gorously worked. I am delighted to find the lode improve as we sink on it, which isa 
most important feature in a mine, and I belleve I may say we are certain of success, 
and of having a profitable mine.” 

Now, making all due allowance for the probably highly coloured reports 
of the late agent of the Mount Gabriel Mine, yet when we read the report 
of a disinte: ‘and experienced miner, like Capt. Henry James, is it 
not surprising that there should be any difficulty in obtaining capital to 
work a mine with such favourable prospects as are to be seen in Mount 
Gabriel? I do not wish by comparisons to disparage the mines of any 
| district or country, but when we look at the millions of British capital 

lavished and lost in foreign schemes and bubble companies, it is really 
| astonishing that capitalists will not look nearer home, and not only see 
what becomes of their money, but invest it where they may calculate upon 
fair and certain returns, I am well aware that a vast amount of prejadice 
| exists against Irish mines; and, generally speaking, it is not to be won- 
dered at, as large sums have been lost. The public, however, do not sto) 
to enquire how, or in what way, the money was expended: but I thi 
q y y “ 
| there would be no difficulty in proving that where capital has been in- 
vested to work bona fide Irish mines they have yielded good profits, The 
capital, however, appropriated by the ‘promoters of public companies” 
cannot, or should not, be put down as lost in Irish mines, simply because 
the mines never had the benefit of the outlay. A line, therefore, should 
be drawn between the amount of capital actually expended in the working 
of any mine, and the amount subscribed by the public, and we should then 








timate investment of capital as any portion of the United Kingdom. '§ - 
select a few mines in this district, now working, to show that facts are 
better than opinions. The Roaring Water Mine, some 8 or 10 fms. deep, 
is producing splendid ore, and the vein stuff is all that could be desired in 
any mine. At Cappagh Mine the engine-shaft will soon reach the 94 fm. 
level: this shaft, a winze, and the skip-shaft are being sunk under the 
94 fm. level on the course of the lode, which is producing rocks of ore in- 
termixed with carbonate of lime, quartz, &c.; another cargo will soon be 
ready for market. Let any miner examine the ore coming up from the 
bottom of Ballyeummisk Mine, and he would never doubt the existence of 
mines in the Schull district, or that the lodes would last in depth. The 
shaft is being sunk under the 114 fm. level. At Schull Bay Mine, in the 
engine-shaft, sinking under the 36 fm. level (62 fms. from surface), the 
lode is 6 ft, wide, and producing fine stones of ore, carbonate of lime, 
quartz, &c. The parallel south lodes will shortly be drained 36 fms. un- 
der previous workings, and which during a former working produced such 
a quantity of splendid malachite and rich ore. Many miners on a first 
visit to this district form an unfavourable opinion of it, from the fact of 
the surface slate rocks being nearly vertical; but when they go under- 
ground, and also examine the character of the rock brought up from 20 
to 100 fms. deep, a total and favourable change in their opinions takes 
place, and nine out of ten admit that their first impressions were errone- 
ous; at least, such has been the case with every miner I have seen in the 
county who was qualified to give an opinion, or whose opinion was worth 
having. The great slate formation of the Schull district is identical in 
character and composition with the slate formation of the Berehaven dis- 
trict. I have often examined them, and both the one and the other be- 
long to the same formation. The similarity of the strata is so striking 
that a piece of the slate rock taken from the Berehaven Mine, or the 
Schull Mines, could not be distinguished one from the other. 

Prof. Warington W. Smyth, whose authority I presume no one wil 
have the hardihood to question, in his notes on the Berehaven Mine 
makes the following remarks:— 

“ The range of mountains which carries the Berehaven Mines on its extreme western 
slope, is a continuation of the lofty and broken ridge which divides the Bays of Bantry 
and Kenmare, It consists at this western extremity of slate rocks (the killas of the 
miners), and of some interstratified more massive beds, all of them highly cleaved. 
The cleavage planes are almost vertical, and crossing east 35° north. The dark blue 
varieties of the clay-slate are considered by the miners unfavourable to the production 
of copper ores, whilst the grey, and particularly the buff kinds, as in Cornwall and elae- 
where, are held to be congenial. The “ Mountain Mine,” an extraordinary thick course 
of white, hard, wild quartz, runs in a rudely east and west direction, with a northerly 
underlie, through a rough mass of slaty and grit rocks, at an elevation of between 400 
and 500 feet above the sea. Fora length of above 100 fms. it is 50 to 60 feet in width, 
but by no means attractive to the eye of the miner, at a greater depth, the whole width 
of the lode, in despite of the unfavourable opinion which would have been passed on it 


at the surface by most miners, became impregnated with ore, and was, in some parts, 
worked to as much as 60 feet wide.” 








CORNISH MINING—BOTALLACK MINE. 


[From Spargo’s “ Statisticts of, and Observations upon, the Mines of Cornwall 
and Devon,” for 1863.) 

Few who are unacquainted with mining would speculate upon the gi- 
gantic character of some of the Cornish mines, the amoent of labour in 
several of which is represented by asum that it is quite astonishing to con- 
template, and some of which are undertaken in positions of danger enough 
to make the heart shudder. Amongst the most extensive, laborious, and 
dangerous of the Cornish mines may be reckoned the Botallack, com- 
menced upon a granite cliff, upon which we have authentic history that the Atlantic 
waves have beaten for 20 centuries without producing any perceptible result, and 
which, with ref to geological history, pres features that quite surpass the 
human understanding: for example, the evidence is clear that millions of years before 
one lamina of the clay-slate was deposited the beautiful metal of tin was prepared in 
veins in granite for the use of man. The oldest of all the rocks, and the next in age, 
seem to have possessed the power or aciton of segregation of the metals, and collecting 
them into lodes At this early period it would appear that most of the lodes ran S.E. 
and N.W., and the currents of electricity, instead of travelling as they now do, ran 
farther to the eastward of north and westward of south; at least, this is the reading 
afforded by the district to which we now allude, It would, however, appear that the 
granite of this district is a disturbed granite, or, in other words, it does not occupy the 
site it used to do tn the series of rocks forming the crust of the planet; the evidence of 
this is that the same lodes that are formed in the granite run into the clay-slate, a rock 
that must, from the nature of things, be many millions of years younger than the granite 
out of which it has been formed. The lodes that in the granite bear tin in passing into the 
slates are found to bear copper, and a curious metalliferous phenomenon appears to have 
taken place in the raising of the granite; for, following the ordinary geological law, the 
slates resting upon undisturbed granite and greenstone deposit lead, whereas the upthrow 
of the granite appears to have converted all the veins of the slate into copper lodes. 
Another astonishing feature in connection with these rocks is the power that lifted the 
granite, and for this, without taking into account the breaking strain, and calculating 
merely the lift in weight, supposing it to have existed at 10 miles of depth, would be 
8 tons to the square inch, a power which, if under human control, could easily remove 
mountains. I suppose 10 miles may not bean absurd depth, as the clay-slates laid on tht=r 
granites are found to be five miles in thickness, and these are broken and thrown about in 
all directions, asif they were only so much tinder or pumice: this shows the immensity 
of power lodged in the rock. If we put in juxta-position with this the human power 
as displayed in Botallack, we shall find that there is rock enough dug out of this mine 
to form a wall a mile long and 400 yards in height; but the money required to excavate 
this rock would build a wall of the same length, finding all the materials 5200 yar 
high, or upwards of three miles; while the money for the excavation of the mine wouly” 
be represented by a sum about equal to half-a-million sterling. But the most star 
thing connected with this immense work is, that it should have been undertaken under 
the bed of the ocean,—not a mere arm of the sea, but under the bottom of the great At- 
lantic, where its waters rave with unequalled fury. All its engines rest upon a founda- 
tion of never-failing granite, and its shafts are undertaken in that rock, but at some 
distance down under the bed of the ocean branch off into the clay-slate or killas, the 
Careg-glas or blue stone of the Celts. The engine-shaft was sunk perpendicular tos depth 
of 200 fms. or upwards from the cliff above the sea, and levels or tunnels 7 ft. high 
4 ft. wide, were run out in the lode of copper under the sea for a half-a-mile under the 
ocean, It was then found that the broken ore, in order to get to the surface, had to tra- 
verse the base 400 fms. and pependicular 200 fms.,of aright-angledtriangle. Not liking 
this extra amount of labour and distance, the Cornish engineers concerned in the mine 
suggested the propriety of constructing a shaft which should form the hypothenuse to 
these two limbs: this has accordingly been accomplished, and the shaft by which the 
produce is now drawn to the surface forms an hypothenuse to the perpendicular engine- 
shaft from the surface to the point of the base or railway from its bottom running out 
under the Atlantic, as weshow inthe accompanying section, for which we are indebted to 
the manager. To give an idea of the power engaged under human control, but apparently 
entirely above human power in its immensity, we may state the wood rod from the end 
or nose of the beam to the bottom of the engine. shaft is upwards of a 4 mile in length. 
We are not in the habit of seeing rods of this length, and for the moment can only form 
an inadequate notion of their extent, but a rod 14 in. square and 1200 ft. long cannot be 
a light article. We may, perhaps, givea more adequate idea of the power of those engines 
by supposing a room 12 ft, square and 9 ft. high. Now, if you suppose this room to be 
represented by a block of granite a cube of the size mentioned, containing 1296 cubic fe: : 
of solid stone, and if you supppose this monstrous block of granite ¢hained by strony; 
chains to the nose or the end of the beam, this would be the weight that this modern 
sysypus has tolift up 10 or 12 ft., and lower down again continually three or four tims 
a minute throughout the day and night: or supposingahorse could draw up a pullcy 
attached to a rope 2 cwts., this machine would lift as much as 1000 of such horses, ond 
that for a distance of about 25 miles in 24 hours. A popular writer, describing his sen- 
sation on visiting these mines, says, “ Standing below the cliff, and looking up from vhe 
sea, the view is fearfully grand, and remarkable for the combination of the wonder; of 
art and the wonders of nature. On the very summit of the beetling cliff you behold 
mining apparatus overhanging the sea, you see a chimney smoking loftily at thc top, 
and another puffing jess loftily about half-way down; then, lastly, closer to you, and 
almost close to the sea, is a third smoking chimney, connected with a small mining 
| office. On the one side of the cliff tall ladders enable the miner to ascend ; and he must 
| have a sure foot and a strong head who can comfortably tread those ladders round by 
round, the sea roaring under him, and almost flinging its raging spray after him as he 








see, and the public also, that our mines present as good a field for the leg” 
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gets higher and higher. Taking in the whole apparatus at one view, chains and pulley: 


chimneys and cottages, posts and winding machines, scattered over the face of the whole 


cliff, like the spreading lines of an immense spider’s web, while in some places mules 
and their riders may be observed trotting up and down the rocky tracts that the pedes- 
trian visitor would scarcely dare to venture upon. You turn dizzy, and even faint, in 
looking up at them. You give your fancy wing for a moment, and you think you see 
@ company of spirits belong to the ranks of the powers of the air, who, for the special 
purpose of mocking poor fettered man, are scaling precipi and dancing on rocky needles, 





and skipping up fancy ladders, and snorting and puffing from the hidden fires, and dis- 
embowelling the martyred earth, and forging thanderbolts, and diving suddenly under 
the indignant hissing ocean, and spiriting away hidden tr , and punishing a hust 
of poor culprits by imposing upon them incessant labour, amidst unearthly peril and 
unearthly companions.” Far down under the level of the sea you may find the 
patient miner wfth his pickaxe and gad or wedge, or with his auger or borer drilling 
holes into the purple shining and variously hued copper, which between two walls, some 
4 ft. more or less apart, occasionally yields 2007. worth of this precious ore tothe fathom, 
or 4 square yards to the width of the vein or lode, and very often such an amount of 
copper (say, 2007. worth) would be obtained for a labour cost of 3/. or 41. This mine 
has been worked in stages, with reference both to time and the deepening of the works 
under the Atlantic, and to one set of adventurers alone it left or gave a fortune (300,000/.) 
Thirty years ago a friend of the writer, who visited the 130 fm. level of this mine, found 
such a lane or course of copper ore as described. The copperof this mine is often a dull, 
heavy bell-metal colour, and the miners call it horseflesh copper ore ; it also appears to 
form small bladders on the surface of the stone, and hence the miners call it biistered 
ore. The mine is now paying about 30 per cent. upon the capital, having paid 1400/. 
in dividends in August last; andalthough at aconsiderable depth under the sea the mine 
is still considered a heaithy investment, and worthy of the capital of any person invest- 
ing in mines. The dividends declared have been 469/. 15s. per share, or 100,000/., to 
the present holders; the capital expended to obtain these results was about 20,0007. The 
mine is divided into 200 parts or shares. Let no person lightly condemn the intention 
and labours of the miner, but, from acontemplation of this great work, let those who are 
in the habit of decrying miners and mining learn to estimate this calling at its proper 
worth, and endeavour by all legitimate means to promote it, or we may rest assured 
that should this great branch of the natural industry of this great country cease to flourish 
the fortunes and weal of the natien will perish with them; but a business surviving 
23 centuries of the changes to which commerce is subject cannot be easily extinguished. 
A scientific writer says such a mine, so beautifally described by Job, is certainly no 
less wonderful than the Pyramids of Egypt, which it equals in size; but the one was 
built.at the cost of human life on the tomb of a mummy, the other dug for the benefit 
of an entire country. Incredible is the toil; 20 or 30 men could excavate only a few 
inches daily of the galleries or shafts, which now extend under miles of land and ocean. 
Such is the result of perseverance, under proper influence, with a suitable object in view 











STEAM-BOILER EXPLOSIONS. 


At the monthly meeting of the executive committee of the Association 
‘for the Prevention of Steam-boiler Explosions, held at the offices, Corpo- 
ration-street, Manchester, on Tuesday, Mr. L. E. Fletcher, chief engineer, 

mted his report, of which the following is an abstract :—‘‘ During the 

t month there have been examined 300 engines and 440 boilers. Of the latter, 

2 have been examined specially, 7 internally, 31 thoroughly, and 370 externally, in 
addition to which 2 of these boilers have been tested by hydraulic pressure. The fol- 
lowing «fects have been found in the boilers examined :—Fracture, 6 (1 dangerous) ; 
corrosion, 18 (2 dangerous); safety-valves out of order, 8; water- gauges ditto, 19 (4 dan- 
gerous); pressure-gauges ditto, 14 (1 dangerous); feed-apparatus ditto, 5 (1 dan- 
gerous); blow-out apparatus ditto, 43; fusible plugs ditto, 4; furnaces out of shape, 
5 (2 dangerous); over-pressure, 3 (3 dang >: bil d plates, 2: total, 127 
414 dangerous). Boilers without glass water-gauges, 11; without pressure-gauges, 2; 
without blow-out apparatus, 13; without back pressure-valves, 43. The three 
furnaces reported above as out of shape, all became so from overheating, conse- 
quent upon shortness of water, the injury in each case being observed for the first time, 
on setting to work in the morning, after the boiler bad been standing during the night 
with the fires banked up, while two of the cases of injury were first observed on a Mon- 
day. Each of the boilers had but a single glass water-gauge, two of which were of the 
pillar construction, while all the boilers were fitted with fusible plugs, which proved 
inoperative in every instance. One of the boilers was fitted with a fusible plug in each 
furnace, both the crowns of which came down; the second was fitted with a fusible 
plug in the right-hand furnace only, and that was the one injared; while the third was 
fitted with a fusible plug in the le(t-hand fire-box, and the right-hand was the one in- 
jured, But in neither case did the fusible metal melt or give any sign. There are se- 
veral ways in which the water supply may run short in a boiler left standing for the 
night with the fire banked up, all of which should be guarded against. Where there is 
only a single glass gauge, the attendant may be deceived as to the actual amount of 
water in the boiler, and thus the supply be left short overnight unawares. It is well, 
therefore, td add a duplicate gauge, so that one may act as a check upon the accuracy of 
the other; this would frequently prevent mistak 

Again, leakage may occur at the feed back-pressure valve, or at the blow-out tap, 
either from their being in bad condition or imperfectly closed. Enginemen are not sufi- 
ciently alive to the importance of examining these as a precaution, but leave them un- 
touched until proved to be actually defective; whereas the feed back-pressure valve 
should be frequently taken out, and its free action ascertained ; while the blow-out tap 
also should be examined, the plug cleaned and greased, as well as ground up, if neces- 
sary. A iderabl fe d also to furnace crowns would be found in a low-water 
safety-valve, which lets off the pressure of the steam on a deficiency of water occurring 
within the boiler. It may be true that it would not necessarily prevent the farnace 
crowns from becoming overheated, since the fire would go on burning, if left to itself, 
after the water supply had ran short; bat asthe valve would not admit of any accumu- 
lation of steam, the injury would be confined to the plates over the fire ; unless, by ex- 
cessive carelessness, the attendant should let in the waterand get up steam in the morn- 
ing without observing the distorted furnace-crown. Such, however, could not occur 
without the most culpable blindness, against which it is impossible to provide. 

Exp.osions.—Five boilers, not under the inspection of this Association, 
have exploded during the past month, from which eight persons have been killed and 
four others injured. Three of the boilers have been personally examined since the ex- 
plosion. The following is the monthly tabular statement :— 

TABULAR STATEMENT oF EXPLosi0ns from Sept. 30,1863, to Oct. 23, 1863, inclusive: — 

Progressive Persons Persons 
No, for 1863. Date. General description of Boiler. killed. injured. Total, 

33 ..+- Oct. 1..+ Balloon, or haystack. Externally . 
Bred ccccccccceccccsccccccece Ll coco 1 cove 
34 .ee6 Oct. 2.. Details not yet ascertained ...... BS seco 1 cece 
35 .... Oct. 6.. Ordinary single flue, or “ Cornish,” 
Internally fired...csesecseeeeee 
B36 coe Oct. 20 .. Locomotive ...ccocccccescscescs 
37 ..++ Oct. 22 .. Ordinary single flue, or “‘ Cornish.” 
Internally fired....scssscccesee 
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No. 33 Explosion.—The particulars of this explosion may be briefly told. The boiler, 
which was not under the inspection of this association, was the outer one of three work- 
ing side by side, and connected together, all of them being of the balloon, or haystack 
class. Each of these boilers was of a large diameter, the one in question being about 
18 feet at the base, the sides swelling toa still larger diameter at the springing of the 
hemispherical domed top. The bottom, which was arched, but had no stays to tie it to 
the crown, was worked into the sides by the plates being bent, and was seated upon a 
circular kerb of brickwork. Each of the boilers was fitted with a single safety-valve, 
of rather a rough description; while it was stated that the working pressure had not ex- 
ceeded 5ibs., but that the exploded boiler, which was twenty years old, had already 
been repaired several times. Immediately over the brickwork seating, the plates for 
# ome distance round the boiler had been seriously affected by external corrosion, and 
reduced in places to one-eighth ofan inch in thickness. It was from this cause that the 
rent occurred, the rent running ci fe lally for a dist of 10 or 12 feet, parallel 
with the seating, and for the most part through the body of the plate. A portion of 
the bottom was blown down into the ashpit, where it remained, the rest of the shell 
fiying to a distance of about 70 feet, across a pubiic road adjoining, and carrying away 
a portion of the boiler shed in its flight. The engineer, as well as another man lying 
near to the boiler at the time, were both scalded, the latter dying shortly after in con- 
sequence. Competent inspection could not have failed to detect the dilapidated condition 
of the boiler; while this explosion shows that, however moderate the pressure may be, 
no boiler can be safely worked unless frequently submitted to a searching examination. 
No. 35 explosion, from which one person was killed, arose from the collapse of the in- 
ternal fiue of a plain Cornish boiler, which was not under the inspection of this associa- 
tion, The diameter of the shell was about 5 ft. 6 in., that of the flue 3 ft., the length 
of both 28 ft., the thickness of the plates generally % of an inch, but in the flues barely 
as much, while the steam-pressure was 45 lbs. per square inch. The collapse had ex- 
tended from one end of the flue to the other, the portion over the fire being the least 
affected, while the remainder behind the bridge was completely flattened down. The 
boiler had not, however, stirred from its seat, or broken a steam-pipe joint, and all that 
‘was needed to resume work with the other two boilers, to which this was connected, 
was to close the junction valve. A rupturein an externally-fired boiler would have 
led to the dislocation of the whole series. The damage done by the last explosion of a 


Total sccccevcccccssveccseccccssecsssssses 





~ boiler of that class was nearly 10007. The cause of the explosion in question was ob- 


vious—weakness of the fiue. No flue of such dimensions as those just given can be 
safely worked with steam of a pressure of 45 lbs. on the square inch, unless strengthened 
either with hoops or flanged seams, or stayed in some other suitable manner. It may 
be true, however, that some such flues, though unstayed, are working, and have done 
so for years, with steam of an equal or even a greater pressure than the above; svlll they 
are continuing to do so only at a risk, and their past immunity from collapse is no 
security against ite occurrence in the fature. Some flues graduaily work themselves 
out of the circular shape, and thus become considerably weakened ; while all should be 
placed beyond the suspicion of danger, especially as this can be done at so trifling an 
expense. For particulars of the best method of adding hoops to those flues which are 
already made, see the Association’s Monthly Report of June, 1862. The fireman who 
was killed was standing in the front of the furnace at the time of the explosion, and 
blown, rake in hand, to a distance of about 60 ft. 

No. 37 Explosion occurred to a Cornish boiler with a single flue, internally fired, and 
not under the inspection of this association. Fortunately no one was injured, the explo- 
sion occurring during the dinner-hoar, when the men usually working near it were all 
absent. The boiler was set on twoside walis. It was 23 feet long; its diameter inthe 
shell was 6 feet, and in the furnace 3 feet 6 inches, which was reduced behind the fire- 
bridge; while the thickness of the plates was 7-16ths ofaninch. The simple cause of 
the explosion was external corrosion, the plates having been so eaten away as to be re- 
duced to 1-16th of an inch in thickness. Two complete belts, the entire circumference 
of the boiler, and a plate wide, had severed themselves from it; while a third, which 

rent ina somewhat spiral direction, and considerably overlapped a single circumfer- 
enee, Jay cpened out, and still attached to the shell. The two detached belts had fallen, 
one on each side of the original position of the boiler, doing considerable damage to property 
thereby; while the main part of it had moved but slightly from its original seating, 
although it had made a semi-revolation on its longitudinal axis, and lay bottom upwards. 
The chimney was shattered; the boiler-house, as well as an adjoining building, demol- 
ished, and some heavy machinery dismantled. 








Treatina Mrverat O1rs.—Mr. H. Fehr, of Fenchurch-street, proposes 
first to take a certain quantity of petroleum, and add a certain portion of lime or chloride 
Of lime, and then add acid. He allows the gas to act on the oil until the latter has ac- 
quired the necessary quality and the desired smell. This invention received provisional 
protection only. 


Taames Tunnet Company.—Receipts for the week ending October 24, 
$97, 2s, 10d. ; number of passengers, 16,594. 


IMPROVED ORE BREAKING MACHINE. 


The very powerful ore-breaking machine, to 
which we directed attention during the recent 
International Exhibition, has now been subjected 
to severe practical tests, and has fully realised 
the favourable anticipations we entertained of it. 
We expressed our conviction that it only required 
to be known in this country to be appreciated and 
very generally introduced, and we now find that 
Mr. Marsden, of the Soho Foundry, Leeds, who 
has undertaken their manufacture here, has re- 
ceived very satisfactory testimonials from those 
who have already adopted them. One of the 
machines has been started at the Cornubia Tin 
Mines, St. Austell, during the past week, and no 
doubt is entertained of its giving equal satisfac- 
tion to that which has been for the last six 
months in successful operation at Dolgelly. We 
understand that Mr. Marsden has already sent 
out upwards of 20 machines to California, and 
the invention has likewise been introduced upon 
the gold mines of Australia. It has had fifteen 
months’ trial at the Lake Superior Copper Mines, 
and a great saving of labour has resulted. It is 
stated that mines that did not pay now yield good 
profits; that the breaker does not take a quarter & 
the power required for stamps, and that one ma- — 
chine will crush more ore in 10 hours than adozen 
stamps. The machine may be described as a 
crushing-hopper, the hopper, in fact, being the 
portion of the machine in which the crushing is 
effected; its object is to break stones into small 
fragments, to be used for road-making, railroad 
ballasting, concrete, or other purposes, and to 
crush ores or minerals of any kind; and its great 
recommendation is that it is simple and compact, 
portable, and being complete in itself, requires 
no support, fixtures, or foundations whatever. 
The principle of the machine is easily under- 
stood: one side of the hopper is formed of a ver- 
tical block of iron, the opposite side being a lever 
or movable jaw, suspended from above the cheeks; 
it is within the chamber thus formed that the 
stone or mineral is crushed. The fixed jaw is 
connected by the sides of the machine with the 
toggle-block, and, according as the toggles are 
straightened or otherwise, the movable jaw is 
given a backward or forward motion; the crush- 
ing power is given by straightening the toggles. 
This straightening is thus effected; the driving 
axle is connected with the long arm of a lever, 
the short arm bearing upon a fulcrum, formed of 
a cross-piece in the frame of the machine—with 
this lever the toggles are connected by a stout 
rod; every upward movement of the main lever 
causes the straightening of the toggles, and, con- 
sequently, the closing of the jaw upon the rock 
to be crushed, a powerful spring behind the jaw 
aids its return after each forward motion. 

As there are, doubtless, instances in almost all mines where the machine cothen, when not comeuennd, and quite on ee open a produese ne neat effect 
would be extremely valuable to miners, we give the diagrams of the per- | YY !ts explosion, but that when com presse ie eee eelom tet bere aryy wore 
spective view of the machine and of the machine in section, in order that | pgm ihe Geen the matte bad @own tothe vale of hn gemnr ed wt 
it may be thoroughly understood in all its details. Fig. 1 is the perspective | 
view of the machine entire. The frame, A, which receives and supports| Improvep Coat-Curring Macuine.—Mr, Delahaye, of Rouen, pro- 
all the other parts, is cast in one piece, with feet to stand upon the floor or | poses an apparatus, which consists of a frame, or frames, adjustable to 
on timbers. ‘These feet are provided with holes for bolts, by which it may | height or length, with the two ends capable of being caused by the pres- 
be fastened down if desired, but this is unnecessary, as its own weight gives | sure of a screw to hold firmly against the top and bottom or partition walls 
it all the stability it requires. BB are fly-wheels, on a shaft which has | of a mine, or other cavity to be excavated. The frames form guides for 
its bearings on the frame, and which between these bearings is formed into | slides worked by means of a lever and rachet, and a pulley with a cord 
a short crank. C is a pulley on the same shaft, to receive a belt from a | round it, such slides having connected to them, by means of suitable cross- 
steam-engine or other power. Fig. 2 is a section of the machine. The | framing, the carriage for the travelling tool, which carriage is supplied 
parts of this figure which are shaded by diagonal lines are sections of those | with holes for the insertion of a forked bar, or bars, by means of which the 
parts of the frame which connect its two sides, and which are supposed to | carriage may be worked us required along the cross framing, friction rol- 
be cut asunder, in order to remove one side, and present the other parts to | lers being applied to the carriage in order to facilitate its motion thereon. 
view. The dotted circle, D, is a section of the fly-wheel shaft, and the circle, | By means of the foregoing arrangement of apparatus, the operations of the 
E, is a section of the crank. F is a pitman or connecting, which connects | workman will be made to consist in guiding the travelling tool, which will 
the crank with the lever, G. This lever has its fulcrum on the frame at H. | work after the manner of a plane, whereby he will be relieved from the 
A vertical piece, I, stands upon the lever, against the top of which piece the | more trying operation of working as usnal with a pick, 
toggles, J J, have their bearings, forming an elbow or toggle-joint. K is 
the fixed jaw, against which the stones are crushed. This is bedded in| _ MANuracture or T1n AND TerNe-Piates.—Mr. G. Tomkins, of Mor- 
zinc against the end of the frame, and held back to its place by cheeks, L, | Tiston, Glamorgan, has patented an invention which consists of certain im- 
that fit in recesses in the interior of the frame on each side. M is the moy- | provements in the manufacture of tin and terne-plates, and in the appa- 
able jaw. This is supported by the round bar of iron, N, which passes meee — Ghesuta, the eAjest being > make the plates = greater rapi- 
freely through it, and forms the pivot upon which it vibrates. O is a spring | tron-prates with tin, or with amixtare of alloy cf nickel, zinc, and lead, or entirely with 
of India rabber, which is compressed by the forward movement of the jaw, | jead.. ‘Yo make tin-plates, he proposes to dip the iron-plates into the pot, and then draw 
and aids its return. Every revolution of the crank causes the lower end | them upwards through brass or other metallic tubes, rollers, or bars, instead of leaving 
of the movable jaw to advance towards the fixed jaw about 3 inch and re- = ~ beg ag | eS +~ hi nS paaphe od a ae pan dg 

. . . i ’ y wo . ’ 
turn; hence, if a stone be dropped in between the convergent faces of the Gaon setae fixed on the top of ine pet. , iifting soak at the boteom of the he will 
jaws, it will be broken by the next succeeding bite; the resulting frag- | raise the plates, after which they are to be caught with aclip andremoved. The clams 
ments will then fall lower down and be broken again, and so on until they a me ty ey ee 4 flat, a the — + a or sae tubes 2 os ——_ 
are made small enough to pass out at the bottom. The readiness with | 2T¢ ‘0 be kept heated at @ temperatire equal to that of the molten metat below them by 
which the hardest stones yield at once to the influence of this gentle and | then inserted into the hollow elams, or by means of molten metal circalating through 
quiet movement, and are brought down to the required size, may be judged | the same, or, when bars are used, by dipping or lowering them into the metal. Gas may 
of from the fact that Mr. John Oakey, of the Wellington Emery Works, | also be employed to heat the clams. The distance between the clams can be regulated 
Black/riars-road, certifies that he has had the machine in use for nine| trary clear the plates from the superfaous molten etal instead of using the ordieary 
months, and finds it a very useful machine—simple and compact in struc- | grease pot ; they will also answer the purpose of cleaning the plate from the list instead 
ture, and ay powerful to crush any piece of emery stone that will . — = ~! a a a = —— he peopette to use oy clams, ey! = 
enter the jaws; all other stones are comparatively soft to emery. Peet mg ate oe Bee Peg rele went ral age emer thal oP nage ng 

It will be seen that the distance between the jaws at the bottom limits | which is ladied from the pot into the gutter. ‘The leoaiote are held in Tack Teen 
the size of the fragments. This distance, and consequently the size of the | the tray and above the pot, they will be raised up through the clams by means of clips 
fragments, may be regulated at pleasure. A variation, to the extent of | *ter the molten metal has been poured into the tray above them. From each end of 
5-8ths of an inch, may be made by turning the screw-nut, P, which raises | metal rune, and passes out through narrow slots cut along the sides of the pipes or tubes, 
a conn = wedge, a, and — pa a ge > gta = — by which means the tmetal ass down the sides of the iron-plates end conte them, and 

ar’ er variations may be made dy substituting for the togg es, » OF | 5 ork cae ny bray we uous meta —_ | — of using the grease 
7“ of ame others pe oe longer or shorter than those in use. The plates are first to be dipped in kes ater aie cane rofl. pete Apna ma wan. 
tis obvious that the yields per hour, in cubic yards of fragments, of | sequence of the plates being dipped into the hot water they became dried; then they 

= soutties mation will vo considerably with the character of the stone = eh dipped _— liquid ss ry ge ae —— cantons of dipping 
roken. Stone that is granular in its structure, like granite and most | ¢™ into grease; they are then placed in a sliding rack ; the rack is then brou,ut over 
kinds of sandstone, will pass through more rapidly than that which is more | ina immersed in the molten: metal, they are then removed and cleaned as beture, Or, 
compact in its structure; but with material of the hardest kind a machine | instead of the sliding rack, he proposes to place the plates to be coated into a circular or 
with a hopper, 20 inches by 7 inches, and driven by an engine of 5-horse — om, ~ of white wotates i. the molten metal. A dap extents around the 
power, will yield about 8 cubic yards, or between 9 and 10 tons weight of sions of the vomiting. namie, ont glee partially ¢ e wholly octent the putbea ebifting 
stone per hour. The description of stone being the same, the product | ring or band also encloses the divisions, and prevents the plates from falling omt of this 
per hour will be in proportion to the width of the jaws, the distance be- | rack. In some cases he dispenses with the cap or cover, and substitutes the clams in 
tween them at the bottom, and the speed. The proper speed is about 200 | the form of rollers, tubes, or bars, as above described, which fre placed above the 


revolutions per minute; and to make good road metal from hard compact | fers, burs, or tubes, and cleaned, ne before stated, In some cavum he tines 9 wen 
stone, the jaws should be set from 1} to 14 in. apart at the bottom. For | of double or open arms set on a shaft worked by a winch, crank, or other meads, upon 
softer and for granular stones they may be set wider. The machine is con- | anthers nial ma teait Ge tot te ten ae pire ni pod 
Ps : : - racks the plates to be are held; the shaft is set above the pot in = 
—_— y ——_ most oer ip one yet introduced for the crushing of hard | ings, and underneath the rollers or clams; the revolution of these arms causes the plates 
aterial, such as iron, lead, tin, or copper ore, quartz, &c. ; whilst it has | to dip into the molten metal, whence they are lifted and drawn through the rollers, 
aN apes that it takes in larger pieces than any other machine, and, ——~ ——— -“ pegs saree = . = og age henry he are or brushes 
i . * elow the clams, for the purpose of cleaning the plates of the superduous metal previ- 
with less power, reduces them to the required size. ously to teeter posting theenga the came, bat for tend and terne- plates the rollers, clame, 
| tubes, or bars are to be adopted, and w i found sufficient. These may be made of 
‘ F * s ¢ brass, copper, steel, or iron, or other metals or alloys. The circular rack may, in some 
Gun-Corron.—Immediately after Prof. Schoenbein published his dis- | cases, be employed for the manufacture of lead and terne-plates. A great advantage will 
covery of gun-cotton, numerous experiments were made with it in France Weat va ong pray ry beget yA rere ae 9d — re ohn - a 
<s . a part of nicke parts of zinc, an parts of lead, or thereabout. Terha; e 
by order of the ae of halget A gaa was rather unfavourable. greatest advantage of the invention is that several dozen plates may be made palo 
ee a “4 pa ce ag . . in — now tend to ny this | neously instead of only one plate, as is now done. 
explosive su n; and some interesting papers were read on the 
subject at the last meeting of the British Association at Newcastle. We now find * — i 
Saxe fusthen seenmuns on gus-aeiten. ter UE, Xe Yoo Mantel ta” mamenenare Doce Speep or Sream-Eneines.—Referring to the announcement that an 
a well-known German scientific periodical. From this we learn that the coger ingenious Frenchman has invented a means of considerably increasing the speed of the 
manufactured according to the method of Major-General Baron Von Lenk, a distinguished steam-engine, but more especially marine-engines, a correspondent of the Western Times 
officer in the Austrian service, at Hirtenberg, near Wiener Neustradt, has been success- says—* 1 should Hike to have the opinion of practical men whether it is not possible to 
fally used in mining operations by the Corps of Engineers, and also by the Artillery, ~— the same object by attaching the piston-rod to asmall-toothed wheel, instead of to 
although there are still some difficulties in the way of its general adoption. From the poe fee ewe = 2 oor etooted, 1." —_ of which could work ia the 
experiments madé by the Austrian Committee of Engineers, of which M. Von Karolyi | -; wh gm athe ; y this means I am inclined to think aconsiderable seving 
is a member, it appears that the gases generated by the explosion of gun-cotton con- of power might be accomplished, as well as the attainment of a much greater speed.” 
tain by weight 28°92 per cent. of carbonic acid; 30°43 of carbonic oxide ; 6-470f marsh | DANGEROUS SuceEstion.—Some writer in the Bristol Mercury sug- 
gas; 9°59 of bi-oxide of nitrogen; 8-71 of nitrogen; 1:60 of carbon; and 14°28 of acque- | gested the use of limestones for fuel, whereupon an unhappy wight who tried them 
ous vapour. The gun-cotton manufactured by Baron Von Lenk is far superior to that | writes to give the result :—“ In about a quarter of an hour,” he says, “ nearly the whole 
employed in the French experiments, because he uses various precautions which had | contents of the grate were blown out into the room ; {t burnt the carpet seriously, and 
not then been suggested ; thus, the acids he uses to dissolve the cotton in are of the very | broke two panes of glass in the window, besides frightening the children into fits, and 
































best quality, and the immersion is repeated twice. He has farther proved that gun- | my poor wife has miscarried, and been under the doctor dangerously il! ever since,” 
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Prize Medals—International Exhibition, Class 1 and 2. 


ATENT P 
The CRUCIBLES ma 
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Australian, and Indian Mints; the French, Russian, and 
Continental Mints; the Royal Arsenals of Woolwich, 
and Toulon, & 


40 pourings of the most difficult metals,and a still greater num- 


ber of those of an ordinary character, some of them having ac- 
tually reached the XTRAORDINARY NUMBER of 96 melt- 
ings. They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any other cru- 
In consequence of their great durability, the saving of 


cibles. 
waste is also very considerable. 

The company have recently introduced CRUCIBLES SPECIALLY ADAPTED for 
the following purposes, viz.: -MALLEABLE IRON MELTING, the average working 
of which has proved to be about seven days; STEEL MELTING, which are found to 
save nearly 144 ton of fuel to every ton cfsteel fused; and for ZINC MELTING, lasting 
much longer than the erdinary iron pots, and saving the great loss which arises from 
mixture with iron. 

For lists, testimonials, &c.,apply to the Patent Plumbago CrucibleCompany , Battersea 
Works, Lond 


ion, 8. W. h t 
Fully described in the Monno Journnat of July 5. / 


TO MINING COMPANIES, IRONMASTERS, ROAD CONTRACTORS, MANU- 
\FACTURING CHEMISTS, EMERY GRINDERS, AND ALL WHOM 
IT MAY CONCERN, 
LAKE’S PATENT STONE BREAKER 
is the MOST EFFICIENT MACHINE ever introduced for the CRUSHING 
BAA = HARD MATERIAL, such 





as TRON, LEAD, TIN, or 
COPPER ORE, QUARTZ, 
EMERY, FLINT, &. It 
takes in pieces larger than 
any other machine,and with 
less power will REDUCE 
the MATERIAL to ANY 
SIZE, from 2% inches to 
2% inches. Several of the 
principal firms in this coun- 
try have adopted it ,and find 
& GREAT SAVING in its 
use. As the material broken 
by this machine packs bet- 
ter, it is specially adapted 
for preparing ballast for rall- 
road purposes, and is fast 
- ( — as other modes 
R of breaking. For simplicit 
and durability it is unequalled, For circulars and testimonials, apply to— e / . 


H. R. MARSDEN, MAKER, SOHO FOUNDRY, |! 
MEADOW LANE, LEEDS. 


OSHEIMER’S PATENT STAMPS, 
MANUFACTURED BY DUNN AND CO,, SALFORD, 
NEAR MANCHESTER, 
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These STAMPS are CONSTRUCTED ENTIRELY of IRON, and are ADAPTED 
for CRUSHING EVERY DESCRIPTION of ORE, MORE ESPECIALLY for RE- 
DUCING GOLD ORES, as in consequence of the mortars (coffers) being solid NONE 
of the PRECIOUS METAL can be LOST. They may be erected on either a stone or 
wood foundation, are more durable, the wear and tear being much less, and CRUSH 
TWENTY-FIVE PER CENT. MORE than the ORDINARY STAMPS. Several sets 
may be seen in the gold district, near Dolgelly.—For particulars, apply to Mr. Jos, 
Mosueimer, Dolgelly, North Wales. 


MINES AND MINING, 


NTATISTICS OF AND OBSERVATIONS UPON THE MINES 
OF CORNWALL AND DEVON. 

Illustrated by Maps, Plans, and Sections of the Principal Mining Districts in the two 
counties. By Mr. THOMAS SPARGO, 

Mining Engineer, Stock and Sharebroker, Gresham-house, Old Broad-street, London. 

It contains detaiied particulars of the indications and prospects of all the important 
mines in the two counties, with annual statistical returns, and dividends paid by each ; 
sections and diagrams of the most productive districts, with explanatory notes upon each ; 
as also a map of Cornwall, showing its area and population. 

OPINIONS OF THE PRESS, 

The mine proprietors of the Western counties have good reason to congratulate them- 
selves that so able an advocate of British Mining as Mr. Thomas Spargo has devoied his 
energies to the extension of mining literature; while capitalists embarking in mine ad- 
venture wil thank him for placing requisite and very desirable knowledge so im mediately 
within their reach. Under the title of * The Statistics ofand Observations upon the Mines 
of Cornwall and Devon,” Mr, Spargo has issued a manual of statistics and instructive de 
tails which «c..not fall to be usefal to those seekinginformation. That his explanations 
may ve wore readily comprehended,he has illustrated bis work with a series of very neatly 
executed maps of the several mining districts to which he refers.— Mining Journal. 

The work altogether forms an acceptable addition to the existing stcck of mining lite- 
rature, and may be commended to the attention of those who wish to extend their ac- 
quaintance with this branch of our home industry.— Daily News, 

Mr, Spargo’s “ Statistics of and Observations upon the Mines of Cornwall and Devon’ 
deserves to be perused by all parties who are interested in these investments, and the 
facts and opinions presented appear to be stated in a fair and candid manner.—Herald. 

Mr. Spargo’s Statistics is full of Information useful to partics associated either practi- 
cally or commercially with mining uncertakings.—Star, 

An instructive publication, ccserving of every encouragement,—Daily Telegraph. 

We recommend this work as a guide to the mines of Cornwal! and Devon.—Chronicle. 

The pamphiet is worthy the attention of all engaged in mining speculations.— Post. 

It contains in a compressed, but still comprehensive form, all the information requisite 
to guide an adventurer in the selection of mines for legitimate investment.— Welshman. 

From these the mining speculator may arrive at acorrect judgment on all mining un- 
dertakings.—Shropshire Conservative. 

No adventurer should enter upon any mining undertaking until he has carefully studied 
this pamphict. He will findit a trae guide when seeking for a profitable investment.— 
Durham County Advertiser. 

A work of rare merit, filled with original matter, concise but comprehensive, and will 
be found of inestimable value to parties desirous of investing capital in mining under- 
takings.— Doncaster Chronicle. 

A guide to safe investments, and should be consu!ted 
purchasing shares in any mining undertaking.—Chel 

it contains accurate information vpon all points demanding consideration, and as the 
work of a practical miner may be confidently relled upon.—Devonport and Plymouth 
Telegr (Chester Courant. 

This work will preve of great utility to all who are concerned in mining operations.— 

This little work is of inestimable value to all persons interested in the mining opera- 
tions of the country.— Blackburn Times. 

We earnestly recommend the consideration of Mr, Spargo’s book to all mining specu- 
lators.— Hereford Journal. (Evening Post. 

This work should be read by every man interested in mining adventures.— Edinburgh 

An excellent practical treatise upon an important staple of our commerce, the mines 
of Cornwall.—Langport Herald. (Courk r, 

We d this pamphlet to the attentive consideration of our readers.— Halifax 

We earnestly recommend the work to our readers.—Lynn Record. 

This work ought to have attentive consideration, and when acted upon will pr 
safe guide to all investors in mining undertakings.—Oldham Chronicle. I ” ) 

Mr. Spargo’s practical work affords the means of obtaining such a knowledge as cadnot 
fail to guide the reader to safe investments.— Lincolnshire Herald. 

HE NEWCASTLE CHRONICLE AND NORTHERN 
COUNTIES ADVERTISER. (EstaBtisuep 1764). 
Published every Saturday, price 2d., or quarterly 2s, 2d. 
Offices, 42, Grey-street, Newcastie-upon-Tyne; 50, Howard-street, North Shields: 
195, High-street , Sunderland ] 
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LUMBAGO CRUCIBLES.— 
nufactured by the PATENT PLUMBAGO CRUCIBLE 
COMPANY are the ONLY KIND for which a MEDAL has 
been AWARDED, and are now used exclusively by the English, 
other 


-; and have been adopted by most of the large 
ENGINEERS, BRASSFOUNDERS, and REFINERS in this 
country and abroad, The GREAT SUPERIORITY of these 
melting pots consists in their capability of melting on an average 
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Contractors’ Locomotive. Stationary Engine. 
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HUGHES, F 


NEW PATENT PORTABLE STEAM ENGINES AND 


Steoam Crane, 


STATIONARY 


NEY SHAFT nor BUILDING WHATEVER, a cast-iron ash-pit forming the s le- plate, and th 
Prices of engines and bollers complete, delivered free in Glasgew, Tull, Liverpco!, o 
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f STEAM CRANES, HOISTING ENGINES, CONTRACTORS’ LOCOMOTIVES, AGRICULTURAL, PUMPING, and OTHER ENGINES on application, 
3. B. BROWN AND C95., 18, CANNON STREET, CITY, LONDON, E.O. 


ALCON 








BOILERS. 


(2) 


Hoisting Engine. Agricultural Engine, 


ENGINES. 
«y may be set up any where and started 


1 7 London, 

5 horse power, cylinder 744 in. x 14 in, stroke 
7 8! xi4 
x 16 
x 18 
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9 9% » 
11 10% 5, * «se 210 





WORKS, LOUGHBOROUGE 


This LOCOMOTIVE ENGINE has been DESIGNED expressly 
for CONTRACTORS and MINERAL RAILWAYS. It is VERY 
STRONG in EVERY PART, and, being mounted on small wheels 
close together, will MOUNT STEEP GRADIENTS and TURN 
SHARP CURVES, 


The BOILERS are of the BEST PLATES, with fire-boxes 0 
Low Moor, are clothed with hair felt, lagged and covered with sheet 
iron, and PROVED to a PRESSURE ef TWO HUNDRED 
POUNDS PER SQUARE INCH. 

The TYRES are of the BEST YORKSHIRE IRON, and of 
GREAT THICKNESS. The tank eontains 250 gallons. 

The FITTINGS consist of BUFFERS, POWERFUL BRAKE 
GIFFARD’S INJECTOR, ROSCOE’S OILING APPARATUS 
ayy | GAUGE, WATER GAUGE, and BLOWER to GET 


The engines are all tried before leaving the works, and an expe- 
rienced man sent with them free of cost. 
Full specification on application. 
10 in. cylinders, 15 in. stroke, price £500. 
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International Exhibition, 1862—Prize Medal. 


AMES RUSSELL AND SONS 
\ (the original patentees and first makers of wrought-iron 
\ tubes), of the CROWN PATENT TUBE WORKS, WED- 
} NESBURY, STAFFORDSHIRE, have been AWARDED a 
PRIZE MEDAL for the “good work” displayed in their 
wrought-iron tubes and fittings. ® 
Warehouse, 81, Upper Ground-street, London, 8. 





Prize Medal, International Exhibition, 1862. 


USTON, PROCTOR, AND CO.’S CELEBRATED 
PRIZE PORTABLE ENGINES are SPECIALLY ADAPTED for WINDING, 
PUMPING, SAWING, &c. These en- 

' 2 gines have, in public competiition, won the 
highest honours. For ECONOMY in 

WORKING, LARGE ALLOWANCE of 

POWER in CYLINDER AREA and 

PROPORTIONATE SIZE of BOILER, 

STRENGTH of CONSTRUCTION, HIGH 

FLNISH,and GENERAL EFFICIENCY 

they are unrivalled, having recently been 

AWARDED THIRTEEN GOLD, 
SILVER, and BRONZE 
PRIZE MEDALS, 
And namerous other prizes, 


Messrs. A. Knowles and Sons write :— 





A PLAN FOR ECONOMISING THE CONSUMPION OF FUEL 
IN STEAM BOILERS, 

The advantages of this boiler, an illustrated description of which was published in 
the Minino Journat of October 3, are obvious. | 
It is provided with WROUGHT IRON FLUES, conveying the fire entirely over the 
surface of boiler below the water line, and wholly doing away with lime coming in con- | 
tact with any part of the boiler, lime having been found to destroy the boiler piates be- | 
fore any other parts are the worse for wear. This boiler has four additional fiues to the 
plan at present adopted, thas ding a FAR GREATER AMOUNT of HEATING 
SURFACE, and MORE EFFECTUALLY CONSUMING the GASES. Between the 
boilers a wrought-iron tank is fixed, extending the whole length of the boilers, for con- 
taining water for feed; this water will pass into the boiler at any temperature required, 
This boiler will not require anyone to enter the flues for cleansing, as the flues are pro- 
vided with shifting stoppers at the ends, enabling a person tocleanse the flues even while 
the boiler is hot; this pian answers for any size or length boiler, and will do away with 
the cold water feed, which has been the cause of so many accidents. These flues are 
made of wrought or cast-iron. On the top of the tank a pipe will be placed, to take the | 
waste steam that escapes and carry it to the cistern. The flues for a 6 ft. boiler will be 
2 ft. long, and the usual width. It must be remembered that the tank once hot will 
remain a hot body, with the same amount of heat that passed off before in the brick 
flues, I would observe that there will be no more water taken from these tanks than 
will be required for the feed, consequently no more cold water will pass into these tanks 
than will be necessary for feeding. It is believed this plan will SAVE TEN FEET | 
in the LENGTH of BOILER, and it has been proved to EFFECT a SAVING of rather 
MORE than ONE-THIRD in the CONSUMPTION of FUEL. These boilers, with | 
flues and tanks, can be supplied on the most reasonable terms. | 


Nore,—This plan of Flues and Tank Boiler will be found very beneficial for MARINE | 
ENGINES; the tank would receive the water from the sea,and would not only become | 
hot for feed, but would be the means of preventing in a great measure the salt from pass- | 
ing intothe boiler. Where great quantities of hot water are required for other purposes, | 
these tanks will also be found very beneficial. JOHN JEWELL. | 

Basset Foundry, Devoran, September 30, 1863. 





fe Mr. JEWELL is PREPARED to GRANT the ROYALTY to any parties, for | 
certain djstricts of the United Kingdom. 
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ESSRS. KNOWLES AND BUXTON, CHESTERFIELD, 
MANUFACTURERS OF PATENT TUBULAR TUYERES. 


The PATENT TUBULAR TUYERE possesses GREAT ADVANTAGES over the 
ORDINARY TUYERES, both for its DURABILITY and EASY WORKING. A cur- 
rent of cold water going direct to the nozzle prevents their destruction, however much 
they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new ones, al! par- 
ies returning them carriage paid. 


No. 1 tuyere, 16 im. 1OMG .c.scocccecccccscsecccccccccescess 208, CACH, 
N 3 (lf 

20 

22 

24 


” 
Delivered at Chesterfield station. 


Terms, nett cash quarterly. 





HOMAS TURTON AND 80 8, 
MANUFACTURERS OF 
Z. Zi CAST STEEL for PUNCHES, TAPS, and DIES, 
TURNING TOOLS, CHISELS, &c. 
CAST STEEL PISTON RODS, CRANK PINS, CON- 
NECTING RODS, STRAIGHT and CRANK AXLES, 


SHAFTS, and 
FORG NGS of EVERY DESCRIPTION. 

DOUBLE SHB. © EEL, FILES MARKED 
BLISTER STEEL, TURTON, 
SvRING STEEL, EDGE TOOLS MARKED 
GERMAN STEEL. WM. GREAVES & SON. 

Locomotive Engine, Railway Carriage and Wagon 

Springs and Baffers. 





Illustrated Catalogue, with Prices, forwarded on receipt 
/ o 12 stamps. 

s tAF WORKS AND SPRING WORKS, SHEFFIELD. 
LonpoN WaREHOUSE,—35, QUEEN STREET, CANNON STREET, CITY, E.C. 
ARCLAY’S PATENT STEAM AND WATER 

PRESSURE AND VACUUM GAUGES. 
These GAUGES are MADE to INDI- 
DICATE ANY PRESSURE from ONE 
to TWENTY THOUSAND POUNDS 
upon the SQUARE INCH. 
EACH GAUGE is GUARANTEED 
FOR FIVE YEARS 


| 








PATENTEE AND MAKER, 
ANDREW BARCLAY, 
ENGINEER, 
KILMARNOCK. 
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Pendlebury Colliery, near Manchester, June 5, 1861, 
GENTLEMEN, —We beg to inform you tha twe have now in use the portable engine o 
8 horse power you supplied us with, and have great pleasure in informing you that it 
well, an d we are much pleased with the workmanship and finish of it. 
We are, yours respectfally, ANDREW KNOWLES AND Sons, 


wo! 

WY pemerese 

lustrated, descriptive, and priced catalogues may be had on application to the Sheaf 
ronworks, Lincoln. 





UBLIC TEST OF WIRE-ROP E— 
The SUPERIOR QUALITY of GARNOCK, BIBBY, AND CO.’8 WIRE-ROPE 
was FULLY PROVED by a RIVAL MANUFACTURER at the LIVERPOOL PUBLIC 
TESTING MACHINE, on the 29th of October, 1860, on which occasion GaRNOCE, 
Bresy, and Co.’s ropes were found to be the STRONGEST ot 
all the TWELVE SAMPLES from different makers then 
tested, as reported in the papers of the day.- For-example:— 
(Certified by Mr. William Macdonald, superintendent.) 
Garnock, Bibby, ing sizes from 
and Co, other manufacturers. 
Tons c. Tons c, Tons c. 
BUgin. oe 5* .eccee 16 10 ll 10 
Dig in, cece 8 IW seceee TF 16 cesvee 5 O 
Remaining sizes with similar results. 
* Samples taken promiscuously from stock by & rival 
manufacturer’s agent. 
ND Co., 
MANUFACTURERS, 


Sizes. 


GARNOCK, BIBBY, A 

SWAN HEMP AND WIRE ROPE 

LIVERPOOL. 

FLAT and ROUND STEEL and IRON WIRE ROPES for 
MINES, &c., of SUPERIOR QUALITY. 
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Works published at the Minine Journat office, 26, Fleet-street, London 


PRACTICAL TREATISE ON MINE ENGINEERING. By G. C. Greenwett. In 
one vol., half-bound, £2 15s.; whole bound in Morocco, £3 10s. In two vols., half- 
bound, £3 3s. 

TREATISE ON IRON METALLURGY. By 5S. B. Rocers. £1 5s. 

STATISTICS OF MINING (ANNUAL). By W. H. CUBLL. 

“ CORNISH NOTES ”—New Series. £% J. Y. } Lees Jog ities 

BRITAIN’S METAL MINES. By J. R. Pike. I1s.; by post, nps. 

ORIGIN AND PROGRESS OF MINING IN THE CARADON AND LISKEARD 

AGERS’ AND STOCK 


eran ea SentLAPE AGE Gane ARON. Wr. Tame 6 
gC pt aot a 
VENTILATION OF MINES, FOR THE USE OF UNDERGROUND MANAGERS 
SECTION OF LANARKSHIRE COAL MEASURES (New Eprrion). Br Raura 
MINERS’ MexUAL OF ARITHMETIC AND SURVEYING. By Wit. RickaRp 
Te 8a 3 BY Posts OP en NORTH OF ENGLAND INSTITUTE OF MINING 
ENGINEERS. Eleven volumes: 21s. per volume. [Single copies can be had.) 
TABLES FOR ASCERTAINING THE VALUE OF TINSTUFF. By Capt. Cartes 


Taomag, 5s. 
TAPPING’S HIGH PEAK MINING CUSTOMS. 5s. 
TAPPING’S HANDYBOOK ON MERCANTILE, MINING, 
STOCK COMPAN Sa eeee 
THE COST-BOOK—TAPPINQG’ 
TAPPING’S DERBYSHIRE MINING CUSTOMS. 6s. 
BOOK-K EEPING BY DOUBLE ENTRY, = ADAPTED FOR THE IRON 
TRADE. By G. J. WittiaMs, Cloth, 10s. 6d. 
MINING JOURNEY ACROSS THE GREAT ANDES. By Major Rickarp. 7s. 6d. 
TAPPING’S COLLIERY AND ORE MINE INSPECTION AND TRUCK ACTS 


Cetser EDITION OF MANLOVE’S CUSTOMS OF THE LEAD MINES OF 


— Fae 

RBYS . 38. . 

cosT-nook SYSTEM—ITS PRINCIPLES AND PRACTICE. 64. 

MINES AND MINING COMPANIES (A Practical Treatise on the Relating to), By 
WHITTON ARUNDELL, 48. 

MINERS’ TABLES. By W. Warrsurn. 4s, 

ON COPPER SMELTING. By Hype Ciarxs, C.E. ls. 

MANUAL FOR EXPLORERS, By J. L. Wittson and C. Ross. 1s, 6d. 

MINING GLOSSARY—English and Foreign Mining and Smelting Terms. (Sso0onp 

. 28. 

RUMARES ON THE GEOLOGY OF CORNWALL AND DEVON. By Capt. OCnas. 
‘Tuomas, of Dolcoath Mine, Cornwall. 1s. 6d. 

FORM OF “TACK-NOTE.” 5s. 

VENTILATION OF COAL MINES, 34. 

CLEVELAND IRONSTONE. By Josera Bewick. 

MASTERS AND WORKMEN. ad a Fryar. 

COAL MINE INSPECTION ACT. . 

INVENTIONS, IMPROVEMENTS, anp PRACTICE, oF 4 COLLIERY ENGINEEB 
anp GENERAL MANAGER. a — — 

N RK ON GAS, &c. B: . Hopton. e ; 

eee OF CORNWALL AND DEVON (Statistics of, and Observations on), by T 
Sparco. 5s. 

PROGKESS OF MINING IN 1862: BEING THE NINETEENTH ANNUAL 
REVIEW. By J. Y. Watson. Is. 


AND OTHER JOINT 
“PRIZE ESSAY—witn Nores anp Aprenvix. 5s, 


Cloth, 2ls.; by post, 21s, 8d. 
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